Purification and characterization of the m7G(5')pppN-pyrophosphatase from human placenta.
A purification scheme has been developed for the m7G(5')pppN-pyrophosphatase from human placenta. The 1400-fold purified placental enzyme exhibited physical and enzymatic properties similar to those previously reported for a crude preparation of the human m7G(5')pppN-pyrophosphatase obtained from HeLa cells. Polyacrylamide gel analysis of enzyme fractions at different stages of purification revealed a Mr = 40,000 polypeptide that increased in relative concentration as the specific activity of the enzyme fractions increased. Copurification of this polypeptide with m7G(5')pppN-pyrophosphatase activity suggests the possibility that the 81,000-dalton native enzyme is a dimer composed of subunits of identical molecular weight. The highly purified placental enzyme, like the crude HeLa enzyme, failed to hydrolyze the cap moiety of intact mRNA even under conditions known to reduce mRNA secondary structure. Moreover, when a series of capped oligonucleotides that differed progressively in chain length by a factor of one nucleotide was tested as substrate, the rate of enzyme-catalyzed cap hydrolysis decreased as the chain length increased. The purified placental enzyme failed to release m7pG from oligonucleotides containing the cap and 3 or more additional nucleotides. These results are discussed in terms of the probable biological function of the m7G(5')pppN-pyrophosphatase.